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1
DEVICE FOR TREATING A WOUND

This application claims priority to provisional application

No. 60/498,521, filed Aug. 28, 2003. This application 1s also
a Continuation-in-Part of application Ser. No. 10/663,226
filed on Sep. 16, 2003.

FIELD OF THE INVENTION

This 1invention relates to a device and method for treating
wounds. More particularly this invention relates to a device
and method for treating wounds with suction.

BACKGROUND OF THE INVENTION

In the medical field there are many types of wounds that
require treatment. In some instances they are post-operative
wounds, but 1n other 1instances they can be open wounds that
cannot yet be closed, as where infection sites exist, where
open wounds require periodic application of medicine, or
where the wounds are chronic non-healing pressure ulcers,
venous ulcers, diabetic ulcers or where the wounds are too
large to close surgically and must be allowed to heal on their
own. In such cases, 1t 1s known that 1t can be desirable from the
point of wound treatment, to apply a negative pressure or
suction to the wound to remove fluids and exudates from the
wound.

SUMMARY OF THE INVENTION

To overcome the deficiencies of conventional wound treat-
ment technmiques and devices, the present invention 1s a medi-
cal device that seals a wound and facilitates wound drainage
with suction. In one exemplary embodiment of the present
invention, the device comprises a suction means, having both
an 1nlet valve and an outlet valve, for suctioning fluids from
the wound, and a sealing means for sealing the wound by
engaging the skin adjacent the wound, the suction means and
sealing means being integral with one another.

According to one aspect of the present invention, the suc-
tion means comprises a one-way inlet valve, a one-way outlet
valve, a housing comprised of one or more flexible sheets and
a resilient foam contained within the housing. The sealing
means 1s comprised of an adhesive backed flexible sheet
where at least a portion of the adhesive backed sheet forms
part of the housing of the suction means.

In another exemplary embodiment of the present invention,
the device comprises a suction means for suctioning fluid
from a wound, a primary sealing means for sealing the wound
by engaging the skin adjacent the wound and a gap filling
means attached to a portion of the sealing means, where the
gap {1lling means substantially conforms to and/or fills 1irregu-
larities 1n the skin surrounding the wound as well as 1rregu-
larities 1n the sealing means. In a preferred embodiment, the
sealing means comprises an adhesive backed flexible sheet
and the gap filling means comprises a generally non-resilient,
non-memory, putty-like matenal.

In yet another exemplary embodiment, the invention com-
prises a suction means, a sealing means and a semi-flexible
reinforcement means that serves to remnforce the sealing
means such that the suction forces applied to the wound are
generally greater than those that would be applied in the
absence ol the remnforcement means, thereby increasing
wound drainage. Desirably, the sealing means 1s a thin, gen-
erally conformable adhesive backed polymer sheet and the
reinforcement means 1s a generally thicker polymer sheet that
1s attached to the thin adhesive backed polymer sheet.
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In another exemplary embodiment, the mvention com-
prises a suction means, a sealing means and a semi-tlexible
cover means. Desirably, the semi-flexible cover means 1is
comprised of a sheet of polyurethane having a thickness of
about 0.025" and the sealing means 1s comprised of a flange of
adhesive backed polyurethane film having a thickness of

about 0.002" with the flange being attached to the perimeter
of the cover means.

The present invention also includes a method of treating a
wound comprising the steps of under-packing a wound, seal-
ing the wound and applying suction to the wound to promote
intimate contact between the wound and the packing.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention 1s best understood from the following
detailed description when read in connection with the accom-
panying drawing. It 1s emphasized that, according to common
practice, the various features of the drawing are not to scale.
On the contrary, the dimensions of the various features are
arbitrarily expanded or reduced for clarity. Included in the
drawing are the following figures:

FIG. 1 1s a cross sectional view of an exemplary embodi-
ment of the present invention as applied to a wound;

FIG. 2 1s a cross sectional view of the exemplary device
applied to a wound after the suction source has been actuated;

FIG. 3 15 a cross sectional view of an exemplary embodi-
ment of the present invention further comprising a gap filling
material;

FIG. 4 15 a cross sectional view of an exemplary embodi-
ment of the present invention further comprising a reinforcing,
layer connected to the sealing means;

FIG. 5 1s a cross sectional view of the invention with the
reinforcement layer and the suction source actuated; and

FIG. 6 15 a cross sectional view of an exemplary embodi-
ment of the present invention with a cover, a seal attached to
the cover and a suction source attached to the cover.

DETAILED DESCRIPTION OF THE INVENTION

This application 1s a Continuation-in-Part of application
Ser. No. 10/663,226 filed on Sep. 16, 2003, the entire disclo-
sure of which 1s incorporated herein by reference as 1f set
forth m full.

A first exemplary embodiment of the present invention 1s
illustrated 1n FIG. 1. As shown 1n FIG. 1, device 100 includes
a sealing means comprised of an adhesive backed flexible
sheet 1 for sealing wound W and a suction source 2 for
suctioning waste tluids from the wound W. Although suction
source 2 1s shown as self contained and may be desirable for
certain implementations, the imvention 1s not so limited. In
one exemplary embodiment, suction source 2 and the adhe-
stve backed flexible sheet 1 are integral to one another, form-
ing a complete self-contained compact unit that can be easily
applied to wounds that require suction drainage.

Flexible sheet 1 1s desirably an adhesive backed flexible
sheet, such as 3M™ product number 9841 available from
3M™ Company of St. Paul, Minn. 3M™ 9841 includes a thin
semi-permeable polyurethane film and a biocompatible adhe-
stve backing. Flexible sheet 1 has a thickness of about 0.002".
By virtue of 1ts semi-permeability some water vapor can
permeate out through the sheet. At the same time, a seal 1s
maintained so that suction can be applied to the wound W.
Semi-permeability 1s well known to those skilled in the art.

Suction Source

In one exemplary embodiment, suction source 2 1s com-
prised of a housing fabricated from flexible films 3 and por-
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tion 4 of the adhesive backed flexible sheet 1. The films 3 are
desirably polyurethane and can be joined to one another by
RF welding or other conventional joining means, as well as to
the adhesive backed flexible sheet 1. Contained within the
housing of suction source 2 1s a resilient element 5 that
springs back after compression. In one exemplary embodi-
ment, resilient element 3 1s an open-cell foam. In one exem-
plary embodiment, suction source 2 comprises an inlet valve
6 and an outlet valve 8. Valves 6 and 8 are both one-way valves
that permait tluids to move 1n one direction only. Specifically,
valve 6 permits fluid to be draw toward suction source 2 while
valve 8 permits fluid to be expelled from suction source 2.

When suction source 2 1s compressed either by hand or any
other means, air and/or liquids are expelled from the volume
within the suction source 2 through outlet valve 8. When the
compressing force 1s released from the suction source 2 the
resilient element 5 expands and creates suction within suction
source 2. This suction then draws fluids from wound W
through opeming 7 1n adhesive backed flexible sheet 1 and
through inlet valve 6. Suction source 2 can be compressed
multiple times as desired until the space defined by the wound
1s evacuated as desired, either partially or completely. At this
point, resilient element 5 will remain compressed and main-
tain a vacuum 1n suction source 2. The compressed state 1s
illustrated in FIG. 2.

As shown 1n FIG. 2, the resilient element S 1s compressed
and all fluids have been removed from the wound. Further,
adhesive backed flexible sheet 1 has been drawn 1nto intimate
contact with the wound W. As new tluids enter the area of the
wound the suction source continues to draw fluids out of the
area ol the wound. These fluids may be various bodily flwuds,
such as blood, pus or wound exudates, or 1f a delivery system
1s used with the invention, the fluid could be a fluid that 1s
delivered to the wound, such as to clean or otherwise treat the
wound, for example. As fluid enters suction source 2, resilient
clement 5 will expand as the amount of suction decreases. If
suction source 2 1s allowed to completely fill with fluids, a
vacuum will no longer exist in the suction source, and no
additional tluids will be removed from the wound. Desirably,
the suction source 1s compressed again belfore 1t completely
fills so that fluids can continually be drawn from the wound.
Fluids collected in the suction source are again expelled
through outlet valve 8.

In an alternate embodiment, an external vacuum source
may be coupled to suction source 2 to either provide periodic
or constant suction, thus permitting less attention from the
medical practitioner. Other suction sources may include a
suction bulb or a spring loaded cylinder.

One-Way Valves

According to one exemplary embodiment of the present
invention, valve 6 1s comprised of a thin film of polyurethane.
In one exemplary embodiment, the thickness of the thin film
1s about 0.001 inches. This thin film 1s partially joined to the
adhesive backed tlexible sheet 2 over opening 7. Fluids can
thus pass from wound W 1nto suction source 2 through open-
ing 7. Fluid cannot flow 1n the opposite direction because such
a flow would cause the film of valve 6 to seal around hole 7.
Outlet valve 8 can be comprised of a ball and spring valve or
a duckbill valve, for example. Those skilled in the art are
tamiliar with both of these types of valves.

Gap Filling Material

FIG. 3 illustrates an alternate embodiment of the present
invention. As shown in FIG. 3, device 300 comprising adhe-
stve backed flexible sheet 1, suction source 2 and gap filling
material 9 disposed on a lower surface of flexible sheet 1. At
times, a wound 1s located at a portion of the body that may be
difficult to seal, such as at a joint or other locations with
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irregular surfaces including areas where there are skin folds.
Thus, there may be small gaps between adhesive backed
flexible sheet 1 and the skin surrounding wound W. These
small gaps can form tiny leaks allowing air to leak into the
area of the wound and 1nto suction source 2. This reduces the
time during which suction source 2 can maintain suction and
increases the need to periodically compress suction source 2.
A suitable gap filling material 9 can be incorporated into the
invention. This gap filling material serves to fill any small
gaps between the skin adjacent wound W and flexible sheet 1.
In one exemplary embodiment, gap filling material 9 1s a
material made by Coloplast of Marietta, Georgia and mar-
keted under the name Strip Paste. The paste 1s for use with
ostomy pouches and 1s placed around an ostomy by the user to
provide a flat smooth surface for attachment of the ostomy
pouch. When used 1n the present invention, gap filling mate-
rial 9 1s incorporated in the device during manufacture. Desir-
ably, a continuous bead of the gap filling material 9 1s incor-
porated, so that when the mvention 1s applied to a wound, a
bead of gap filling material 9 1s disposed between skin sur-
rounding the wound W and sheet 1 as illustrated in FIG. 3.
During assembly of the device gap filling material 9 can be
extruded onto the adhesive backed side of sheet 1. Gap filling
material 9 can then fill any gaps, including those caused by
hairs, that might otherwise exist between the skin adjacent the
wound W and sheet 1. The preferred gap filling material 9 has
a number of important properties. Specifically, gap filling
material 9 1s not resilient, 1.e. 1t generally does not have a
memory and when it 1s pressed 1n to a gap it stays 1n the gap.
Further, gap filling material 9 1s biocompatible and stable,
such that 1t can maintain 1ts properties when incorporated nto
the invention and stored over a period of time prior to use.

Semi-Flexible Reinforcement

FI1G. 4 1llustrates another embodiment of the present inven-
tion. FIG. 4 shows device 400 prior to actuation of the suction
source 2 and FIG. 5 shows device 400 with suction source 2
actuated. As illustrated 1n FIGS. 4 and 5, this exemplary
embodiment of the present mvention includes an adhesive
backed flexible sheet 1, a suction source 2 and a semi-flexible
reinforcement layer 10 disposed on an upper surface of flex-
ible sheet 1. While adhesive backed tlexible sheet 1 1s desir-
ably 3M product 9841, semi-tlexible reinforcement layer 10
1s desirably comprised of 0.025" thick polyurethane film,
such as part number ST-1880 available from Stevens Ure-
thane of Fasthampton, Mass. The primary difference between
this embodiment and that of FIGS. 1 and 2 1s best illustrated
by comparing FIGS. 2 and 5. The adhesive backed sheet 1 of
FIG. 2 15 extremely thin, compliant and stretchable. There-
fore, when suction source 2 1s actuated, sheet 1, by virtue of
the generated suction, conforms nearly exactly to the surface
of the wound W. In FIG. §, semi-flexible layer 10 1s joined to
sheet 1 1n a reinforcing fashion, such that when suction 1s
generated, sheet 1 moves to conform only partially to the
original contour of wound W. Simultaneously, tissue T of
wound W moves to conform to sheet 1 as illustrated in FIG. §.
The net effect 1s that a greater force 1s applied to the wound W
at a given suction level. This embodiment of the present
invention 1s beneficial for those wounds where 1t may be
desirable to achieve greater amounts of wound drainage and
enhance contraction of the wound. It may also be beneficial to
put openings (not shown) in semi-flexible layer 10, so that

vapor passing through sheet 1 can pass through layer 10 as
well.

FIG. 6 1llustrates an alternate embodiment to that of F1G. 4.

As shown in FIG. 6, device 600 comprises a suction source 2,
a wound cover 12 and a seal 11 to be attached to the skin

adjacent wound W. Seal 11 1s desirably made from a section
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of 3M product 9841 cut to form a flange that 1s joined to a
portion of the bottom surface of wound cover 12 (which 1s
desirably a section 01 0.025" thick Stevens polyurethane film
1880). In use, this embodiment behaves much like that of
FIG. 4.

Wound Packing

For the treatment of some wounds it may be desirable to
pack the wound with a wound packing material (not shown).
One commonly used wound packing material 1s gauze, as
well as others familiar to those skilled in the art. Wound
packing materials are generally used to absorb fluids, aid in
debridement and remove dead cells, bacteria or white cells for
example, that have accumulated at the surface of the wound.
The wound packing 1s generally changed periodically, and
replaced with new fresh wound packing. Conventionally,
packed wounds are packed so that the cavity 1s completely
filled, ensuring that the wound packing contacts all wound
surfaces. This can occasionally lead to wound packing that 1s
too tight and that may actually push the wound apart. When a
wound 1s packed too tightly 1t may not be able to heal properly
as 1t 1s being kept open by the packing.

The present invention includes a method that addresses the
problem of excessively tight wound packing. The method
comprises the steps of under-packing the wound, sealing the
wound and applying suction to the wound. The under-packing
1s accomplished by basically loosely lining the wound with
the packing material. The wound 1s sealed and suction 1s
applied. With suction applied, the wound surface 1s forced
into intimate contact with the packing material. This method
enables the packing material to perform its functions without
the risk of excessively tight packing and the associated del-
cterious wound healing 1ssues.

While preferred embodiments of the ivention have been
shown and described herein, 1t will be understood that such
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embodiments are provided by way of example only. Numer-
ous variations, changes and substitutions will occur to those
skilled in the art without departing from the spirit of the
invention. Accordingly, 1t 1s intended that the appended
claims cover all such variations as fall within the spint and
scope of the invention.

What 1s claimed:

1. A device for treating a wound, the device comprising:

means for suctioning fluid from the wound, said means

comprising:

1) an 1nlet valve,

11) an outlet valve,

111) a resilient element disposed between the inlet valve
and the outlet valve and responsive to a mechanical
force;

means for sealing the wound, said sealing means engaging

the skin adjacent the wound, and

means for reinforcing said sealing means, said reinforcing

means coupled to said sealing means such that suction
forces applied to the wound are greater than those that
would be applied 1n the absence of said reinforcement
means, said reinforcing means 1) inhibiting said sealing
means from detlecting into a lower portion of the wound
and 11) drawing an interior portion of the wound toward
said sealing means thereby increasing wound drainage
and contraction.

2. The device according to claim 1, wherein said reinforc-
ing means 1s semiflexible.

3. The device according to claim 1, for use with a remote
source of suction, wherein said suction means 1s adapted for
coupling to the remote source of suction.

4. The device according to claim 1, wherein each of the
inlet valve and the outlet valve 1s a one-way valve.
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